This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



1/2 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] ^r + u; 0 
[ Drawing 1] Drawing 1 shows typical explanatory drawing of Light Emitting Diode display of this 

rDrawi^ng 2 ] Drawing 2 is typical explanatory drawing showing Light Emitting Diode display of 
other this inventions. . , . . 

[ Drawing .3 ] Drawing 3 is typical explanatory drawing explaining the data format used for this 

TDrawi^ 4 ] Drawing 4 is the ** type view showing the example of circuit arrangement by the 

sidVc^the co^lw used for Light Emitting Diode display of this invention. 

[ Drawing 5 ] Drawing 5 is the ** type view showing the example of circuit arrangement by the 

side of Light Emitting Diode unit used for Light Emitting Diode display of this '™ ent,0, V 

[ Drawing 6 ] Drawing 6 is the ** type view showing the example of cycle structure of ATM 

packet used for this invention. .... . . . 

[ Drawing 7 ] It is typical explanatory drawing which explains the drive technique of this invention 

r^Sfl] Typical explanatory drawing of Light Emitting Diode display shown for this invention 
and comparison with drawing 8 is shown. 

[An explanation of agreement] % 

100 ... Data of ATM packet format 

101 ... Light Emitting Diode display 

102 ... Light Emitting Diode unit 

103 ... Control means 
200 ... Picture source 

202 ... Light Emitting Diode unit 

203 ... Controller 

214, 224 ... Distribution means 

221 ... Light Emitting Diode unit group 

501 ... FIFO 

502 ... Serializer 

503 ... Coding network 

504 ... Driver 

505 ... Transmitter 

506 ... Timing generation circuit 

507 ... Control data buffer 

601 ... Receiver 

602 ... Decoder 

603 ... Deserializer 

604 ... Transmitter 

605 ... Timing generation circuit 

607 ... Storage means 

608 ... Comparison means 
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CLAIMS 

[Claim] 

[Claim 1] Light Emitting Diode unit which two or more light emitting diodes are arranged, and 
controls each light emitting diode, While the data with which it is Light Emitting Diode display 
which has a control means to transmit picture data to two or more aforementioned Light 
Emitting Diode units, and the aforementioned control means was formatted into the format of 
ATM packet are transmitted to each Light Emitting Diode unit Light Emitting Diode display 
characterized by having a comparison means by which the aforementioned Light Emitting Diode 
unit chooses the data of oneself for the data from a storage means and the aforementioned 
control means which memorize the identification information prepared for every Light Emitting 
Diode unit as compared with the identification information of each Light Emitting Diode unit, and 
performs reception. , 
[Claim 2] Light Emitting Diode display of the claim 1 publication whose aforementioned Light 
Emitting Diode unit has the clock signal occurrence means which carries out autonomous 
generation of the clock signal which synchronized with the data signal by taking the exclusive OR 
of a data signal and a strobe signal while the aforementioned control means carries out the serial 
transfer of a data signal and the strobe signal at least, respectively. 

[Claim 3] It is the drive technique of Light Emitting Diode display of having two or more Light 
Emitting Diode unit groups which consist of a Light Emitting Diode unit which controls each light 
emitting diode by processing the data from a control means while two or more light emitting 
diodes are arranged. The process which carries out the serial transfer of the data which are the 
format of ATM packet from a control means, The process which carries out a routing switch by 
the distribution means, and is distributed to desired Light Emitting Diode unit. The drive 
technique of Light Emitting Diode display characterized by having the process which receives 
the aforementioned data and judges whether it is Light Emitting Diode unit data of oneself as 
compared with the identification information of each Light Emitting Diode unit, and the process 
to which only the data of oneself carry out reception. 

[Claim 4] The drive technique of Light Emitting Diode display the claim 3 publication which has 
the process which transmits ATM packet which consists of common control data which control 
Light Emitting Diode unit group by the aforementioned control means in common for every Light 
Emitting Diode lighting period, and the process which transmits ATM packet which consists of 
Light Emitting Diode unit individual control data individually controlled for every Light Emitting 
Diode unit in the aforementioned common control data-transfer period. 

[Claim 5] The drive technique of Light Emitting Diode display the claim 4 publicat.on which has 
the process to which Light Emitting Diode unit carries out autonomous generation of Light 
Emitting Diode driver circuit and the common driver control signal. 



[Translation done.] 



609 ... Light Emitting Diode driver controller 

610 ... Decoder 

61 1 ... Common driver 

612 ... Light Emitting Diode dot-matrix drop 

801 ... Light Emitting Diode display 

802 ... Light Emitting Diode unit 

803 ... Controller 

804 ... Distributor 

805 ... Drive driver 
810 ... Picture data 
820 ... Control data 
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DETAILED DESCRIPTION 



[Detailed description] 

[Th^technical field to which invention belongs] With respect to Light Emitting Diode display to 
which two or more Light Emitting Diode units by which two or more light emitting diodes 
(hereafter referred to also as Light Emitting Diode.) were ****ed were connected according to 
the size of display, especially, this invention performs data transmission between Light Emitting 
Diode units etc. more efficiently and at high speed, and relates to Light Emitting Diode display 
which makes a further supple display control possible. 

[0002] , , . 

[Prior art] Highly efficient red, green, and blue Light Emitting Diode are developed in recent 
years and full color Light Emitting Diode display was attained. Light Emitting Diode display which 
employed the feature of high brightness and long lasting and lightweight ** Light Emitting Diode 
efficiently also in large-sized display is spreading widely. 

[0003] According to intended use and the location. Light Emitting Diode scope size and a pixel 
pitch are also becoming various as an object for Billboard etc. from the large-sized display of an 
outdoor type to the thing of inside half-indoor [, such as a platform. ] and a smallness screen 
size Moreover, it is in the inclination that the screen proportion (aspect ratio) of conventional 
length and width also changes, and when carrying out Light Emitting Diode display of the high 
vision picture which will be represented by HDTV from now on, you have to correspond also to 
increase of the picture amount of data, and the further big screen-ization of a display panel. 
[0004] For example, about [ 16 dot x16 dot ] Light Emitting Diode is made to arrange in the 
shape of a matrix, and the modularization of this is carried out as one Light Emitting Diode unit. 
According to a screen size, the aspect ratio of length and width, etc., Light Emitting Diode unit is 
connected in the shape of a matrix, and Light Emitting Diode display is constituted. The Light 
Emitting Diode display 801 is shown in drawing 8 as an example of a configuration. Two or more 
distributors 804 connected to the controller 803 are ****ed for every line of the Light Emitting 
Diode unit 802. and supply the picture data and the various control signals for a display to each 
Light Emitting Diode unit 802. . 
[0005] A control signal 820 has the synchronous clock of for example, picture data, a horizontal 
synchronizing signal, a vertical synchronizing signal, a blanking signal, a gradation reference 
signal, the latch signal of picture data. etc.. within a controller 803. generates a signal and 
supplies it to each Light Emitting Diode unit 802 through a distributor 804. The full color picture 
data for a display 81 0 transmitted to each Light Emitting Diode unit 802 from a distributor 804 
need the picture data of each color of RGB (red, green, blue) at least, and the bit width of face 
of picture data is decided according to gradation resolution. 

[0006] For example, in displaying with 256 gradation per color, the picture data bus of 8 bit width 
of face becomes required 3 ****s. These pictures data carry out time sharing of the number of 
the number x display dots of Light Emitting Diode unit, and are supplied to the Light Emitting 
Diode unit 802. The bit shift of the picture data 810 is carried out by the shift register circuit 
805 in each Light Emitting Diode unit 802. when a certain predetermined number of data is 
supplied, data can be latched, and it can incorporate as picture data for a display 810, and 
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picture data can be displayed. 

[Object of the Invention] However, such Light Emitting Diode display makes a signal interface a 
controller 803, the distributor 804, and the picture data for a display 810 between the Light 
Emitting Diode units 802, transmits them by the parallel bus, and supplies the synchronous clock 
and the various control signals 820 which synchronized with it. Therefore, highly-minute-izing or 
the problem that the number of signal lines increased had Light Emitting Diode display as it 
large-sized-ized. In the present in the inclination that the display screen large-sized-izes and 
the number of Light Emitting Diode units increases especially, if a signal line increases and it 
becomes long, a pulse width degradation of the synchronous clock of the reference signal for 
gradation and picture data and the influence on a noise will pose a big problem. 
[0008] Moreover, since it corresponds to HDTV specification, the need that the aspect ratio of a 
screen changes and increases further the number of Light Emitting Diode units to connect 
occurs, and a picture data-transfer speed must be responded to it. When the number of 
connection of Light Emitting Diode unit increases, a pulse degradation of each signal increases 
and there is also a problem that the I/O timing of picture data and a synchronous clock becomes 
still difficult especially. 

[0009] Furthermore, it is becoming high [ the demand level of the quality of image in the graphic 
display of Light Emitting Diode display ] every year, and the ED of Light Emitting Diode display 
which can be displayed minute serves as pressing need conjointly also with a miniaturization of 
Light Emitting Diode. In order to realize minute display-ization of a picture, it is necessary to 
raise gradation resolution. It is necessary to specifically change a bus specification, such as 
making the conventional picture data bus width of face for a display into 10 bits from 8 bits. 
Moreover, in order to realize a minute display, it is necessary to miniaturize Light Emitting Diode 
and to make dot pitch width of face small. If a dot pitch is made small. Light Emitting Diode unit 
size will become small in proportion to it. Therefore, by picture data bus width-of-face increase, 
there is a problem that the proportion of component-mounting area, such as a connector, 
becomes large. 

[0010] Therefore, large-sized-izing of the display screen and minute display-ization serve as the 
relation of a trade-off in package conditions, when designing Light Emitting Diode unit, this 
invention is what was accomplished in order to solve the above-mentioned trouble, and aims at 
Light Emitting Diode display and highly-minute-izing applicable to large-sized-izing of the display 
screen in Light Emitting Diode display, and various screen sizes. 

[The means for solving a technical problem] this invention relates to Light Emitting Diode display 
which has Light Emitting Diode unit which two or more light emitting diodes are arranged, and 
controls each light emitting diode, and a control means to transmit picture data to two or more 
Light Emitting Diode units. While the data with which the control means was especially formatted 
into the format of ATM packet are transmitted to each Light Emitting Diode unit, it is Light 
Emitting Diode display with a comparison means by which Light Emitting Diode unit chooses the 
data of oneself for the data from a storage means and the aforementioned control means which 
memorize the identification information prepared for every Light Emitting Diode unit as compared 
with the identification information of each Light Emitting Diode unit, and performs reception. 
[0012] As for Light Emitting Diode display indicated by the claim 2 of this invention, a control 
means carries out the serial transfer of a data signal and the strobe signal at least, respectively. 
Moreover, Light Emitting Diode unit has the clock signal occurrence means which carries out 
autonomous generation of the control signal by taking the exclusive OR of a data signal and a 

strobe signal. , *u j • 

[0013] The drive technique given in the claim 3 of this invention is related with the drive 
technique of Light Emitting Diode display of having two or more Light Emitting Diode unit groups 
which consist of a Light Emitting Diode unit which controls each light emitting diode, by 
processing the data from a control means while two or more light emitting diodes are arranged. 
[0014] It is the technique of having especially the process which carries out the serial transfer of 
the data which are the format of ATM packet from a control means at each Light Emitting Diode 



3/10 ^— V 



unit side, the process which carries out a routing switch by the distribution means, and is 
distributed to desired Light Emitting Diode unit, the process which receives data and judges 
whether' it being Light Emitting Diode unit data of oneself as compared with the identification 
information of each Light Emitting Diode unit, and the process to which only the data of oneself 
carry out reception in this invention. 

[0015] The drive technique given in the claim 4 of this invention has the process which transmits 
ATM packet which consists of common control data which control Light Emitting Diode unit 
group by the control means in common for every Light Emitting Diode lighting period, and the 
process which transmits ATM packet which consists of Light Emitting Diode unit individual 
control data individually controlled for every Light Emitting Diode unit in a common control data 
transfer period. . 
[0016] The drive technique given in the claim 5 of this invention has the process to which Light 
Emitting Diode unit carries out autonomous generation of Light Emitting Diode driver circuit and 
the common driver control signal. 

[0017] . 
[Gestalt of implementation of invention] this invention person finds out that it can attain by 
using Light Emitting Diode display which used the specific data transfer formula for large-sized- 
izing of the display screen in Light Emitting Diode display, and minute display-ization, and came 
to accomplish this invention. 

[0018] Specifically, this invention uses an asynchronous transmission formula (hereafter referred 
to also as ATM (asynchronoustransfer mode)) for the data transmission between the controller 
used as a control means to transmit data, and each Light Emitting Diode unit. Especially, it is 
made the unit of the picture data, for a display, and data called ATM packet cell in various 
control signals, multiplexes, and considers as Light Emitting Diode display which performs high- 
speed serial communication between each Light Emitting Diode unit, between Light Emitting 
Diode unit and the picture source, etc. 

[0019] The example of Light Emitting Diode display of this invention using ATM packet is shown 
in drawing 2 . Moreover, the example of a format of ATM packet transmitted to the Light 
Emitting Diode unit 202 from a controller 203 is described below with drawing 3 . The format of 
ATM packet consists of common control data and two kinds of data of Light Emitting Diode unit 
individual control data. Common control data consist of the Hdr section (initial data), the control 
data section, and the Eop section (end data). Hdr section consists of the identification 
information (hereafter referred to also as module ID) which discriminates the group ID which 
discriminates Light Emitting Diode unit group, and Light Emitting Diode unit module. The 
selection information of the scanning driver at the time of the control data section carrying out a 
dynamic lighting control for Light Emitting Diode unit or the various control information to a 
gradation driver are included. 

[0020] Autonomous generation of the control signal is carried out by referring to the data which 
used such an ATM packet by the Light Emitting Diode unit 202 side. The blanking period of Light 
Emitting Diode is performed by sending out common control data with the predetermined period 
in a controller side. In Light Emitting Diode lighting control used as a control of a certain fixed 
period etc., the event occurrence of the ATM packet cell is carried out a fixed period. On the 
other hand, according to the receiving period of control data, autonomous generation of the 
various control signals is carried out by the Light Emitting Diode unit 202 side. Eop section of 
ATM packet cell containing common control data shows an end of a packet, thereby — a degree 
— a conversion in data reception can be performed 

[0021] The identification information (hereafter referred to also as unit ID.) which discriminates 
the Light Emitting Diode unit 202 is included in Hdr section of ATM packet containing Light 
Emitting Diode unit individual control data. It has a storage means to memorize unit ID of oneself 
in each Light Emitting Diode unit 202, and if a comparison means compares unit ID of Hdr 
section, and unit ID of the Light Emitting Diode unit [ itself] and it is in agreement, it will 

receive. , . . , , . 

[0022] The picture data for a display and/or the picture data for a display can also be included in 
the data area of Light Emitting Diode unit individual control data. The picture data for a display 
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can be freely set up by the system design side according to a specification, although the 
amounts of data differ on condition that the number of dots of the Light Emitting Diode unit 202, 
a lighting period, the number of foreground colors, the number of Light Emitting Diodes per unit- 
point LGT period, etc. Moreover, the picture data for a display can also perform Light Emitting 
Diode lighting designation of each Light Emitting Diode unit 202 and putting-out-lights 
designation, a dividing setup of a gradation clock, a driver control of Light Emitting Diode, a 
control of Light Emitting Diode unit 202 internal circuitry, etc. EOP section of ATM packet which 
finally includes Light Emitting Diode unit individual control data — an end of these data — being 
shown — a degree — an action can be started 

[0023] Although common control data perform reception in all the Light Emitting Diode units 202, 
as for Light Emitting Diode unit individual control data, only the data which agreed by unit ID of 
Hdr section perform reception in the Light Emitting Diode unit 202. What is necessary is just to 
make Light Emitting Diode unit individual control data transmit by the number of sheets of the 
maximum Light Emitting Diode unit 202 in Light Emitting Diode unit module 21 1. In addition, two 
or more Light Emitting Diode units 202 are connected, and when displaying only one Light 
Emitting Diode unit 202 in it, only the Light Emitting Diode unit individual control data can also be 
transmitted. 

[0024] The Light Emitting Diode unit 202 is arranged by drawing 2 in the shape of a matrix, and 
Light Emitting Diode unit module 21 1 is constituted as one module. Moreover, two or more each 
Light Emitting Diode unit modules 211 arrange, and constitute Light Emitting Diode unit group 
221 as one group. Each Light Emitting Diode unit group 221, Light Emitting Diode unit module 
21 1, and the Light Emitting Diode unit 202 are combined according to a screen size, and Light 
Emitting Diode display which displays the data from the picture source 200 through a controller 
203 is constituted. Distribution meanses 214 and 224 to distribute data to the group of the 
module of each Light Emitting Diode unit 202 or each Light Emitting Diode unit module 21 1, 
respectively are arranged, and Light Emitting Diode display is constituted. 

[0025] The distribution means 214 performs a routing control to Light Emitting Diode unit module 
which corresponds with reference to module ID of Hdr section of the common control data which 
are ATM packet cell. The routing control to Light Emitting Diode unit which corresponds with 
reference to unit ID of Hdr section of common control data with the distribution means 224 of 
the next step is performed. On the other hand, in the Light Emitting Diode unit 202 side, common 
control data are received and it uses as control data of the Light Emitting Diode unit 202. 
[0026] Moreover, if unit ID of the Light Emitting Diode unit 202 also suits Light Emitting Diode 
unit individual control data, it will receive similarly and the display control of the Light Emitting 
Diode unit 202 will be carried out according to control data. The group ID and module ID which 
show the address of the destination, and unit ID can be performed by the controller 203 side of 
Light Emitting Diode display. When a data strobe formula is used, the Light Emitting Diode unit 
202 side can be made to generate various clock signals etc. only by using the timing of data 
transfer. Hereafter, the configuration of this invention is explained in full detail. 
[0027] (Data 100 of ATM packet format) By using the data of ATM packet format used for this 
invention, control signals, such as a clock signal, are independently generable by each Light 
Emitting Diode unit side. The above-mentioned data which make Light Emitting Diode unit drive 
can be made to fonrTusing fixed coding formulae (a Data/Strobe coding formula, 10 B1C coding 
formula, etc.). 

[0028] The example of a format of concrete ATM packet cell is shown in drawing 3 . The packet 
constituted combining three fractions, "Hdr" section which shows an HDR or the destination 
address at least, data division, and "EOP" section which shows an end of a packet, is shown in 
drawing 3 . Each fraction can constitute data, without adding a limit to a length. Moreover, the 
example of a data strobe coding formula is shown in drawing 4 . 

[0029] For example, in this invention, when constituted by two or more Light Emitting Diode unit 
group 221, two or more Light Emitting Diode unit modules 21 1, and two or more Light Emitting 
Diode units, unit ID which discriminates a group ID, module ID which discriminates Light Emitting 
Diode unit module, and Light Emitting Diode unit as an identification factor which discriminates 
the group of Light Emitting Diode display in Hdr section can assign. Moreover, the fraction of the 




data to transmit can respond [ more than ] in the number of dots in the Light' Emitting Diode unit 
202, a lighting period, and the Light Emitting Diode unit 202, and can determine a data length. 
Therefore, the size of ATM packet which can be set as variable length can be used effectively. 
[0030] The address of these destinations can be freely set up by the system design side of Light 
Emitting Diode display. Moreover, data division can consist of picture data for a display, and/or 
control data. The picture data for a display can be freely set up by the system design side 
according to a specification, although the amounts of data differ on condition that the number of 
dots of the Light Emitting Diode unit 202, a lighting period, the number of foreground colors, the 
number of Light Emitting Diodes per unit-point LGT period, etc. 

[0031] Control data can perform Light Emitting Diode lighting designation of each Light Emitting 
Diode unit and putting-out-lights designation, a dividing setup of a gradation clock, Light Emitting 
Diode driver control, a control of Light Emitting Diode unit circuit, etc. similarly. Therefore, a 
horizontal synchronization, a vertical synchronization, and Light Emitting Diode blanking period 
are predetermined periods in a controller 203 side, and can be performed by sending out control 
data. In Light Emitting Diode lighting control which controls a fixed period, the event occurrence 
of the ATM packet cell containing control data is carried out a fixed period. According to the 
modality of control data received by the Light Emitting Diode unit 202 side especially in this 
invention, autonomous generation of the various control signals can be carried out. 
[0032] (Control meanses 103 and 203) The control meanses 103 and 203 transmit the control 
data which controls picture data and each Light Emitting Diode unit 202 to the Light Emitting 
Diode unit 202 side. Therefore, it can also constitute independently of the picture source 200, 
and can also constitute in one. For example, when it constitutes independently and it uses the 
picture data from video equipment, DVD equipment, etc., AD (analog to digital) conversion of the 
picture data is received and carried out by control means 103 and 203 side, using those 
equipment itself as the picture source 200. The control meanses 103 and 203 can format and 
transmit to the format of ATM packet as digital data of RGB after conversion. On the other 
hand, when the picture source and the control means of outputting digital data are formed in 
one, the digital data formatted into the format of ATM packet can also be directly transmitted to 
Light Emitting Diode unit side 202. 

[0033] Autonomous generation of the various clock signals, such as a blanking which receives 
this by Light Emitting Diode unit side 202, and controls lighting of Light Emitting Diode, can be 
carried out by controlling the timing of the data transmitted to Light Emitting Diode unit side 202 
from the control means sides 103 and 203. ATM packet which specifically consists of common 
control data which control Light Emitting Diode unit group 221 in common from the control 
meanses 103 and 203 is transmitted for every Light Emitting Diode lighting period. On the other 
hand, autonomous generation of the various clock signals can be carried out by Light Emitting 
Diode unit side 202 by transmitting ATM packet which consists of Light Emitting Diode unit 
individual control data controlled individually every Light Emitting Diode unit 202 in a common 
control data-transfer period. 

[0034] (Light Emitting Diode unit 202) the Light Emitting Diode unit 202 — light emitting diode — 
two or more [, such as the shape of a dot matrix, ] — more than one can be used and it can 
form It can constitute, when using it for Light Emitting Diode display, for example, when RGB 
doubles the light emitting diode which can emit light, respectively and makes it arrange in the 
shape of [ of 16x16 ] a matrix as 1 pixel. 

[0035] Moreover, a drive means to make the wiring formed on the substrate, and each light 
emitting diode drive, A storage means to memorize a storage means to save the transmitted 
data temporarily, the identification information beforehand prepared for every Light Emitting 
Diode unit, A comparison means to judge that it is Light Emitting Diode unit data of oneself 
about the transmitted data as compared with the identification information of each Light Emitting 
Diode unit, It connects with a synchronous-clock signal generation means to generate a 
synchronous-clock signal based on an operation means to calculate the power supplied after a 
comparison test at each light emitting diode based on the data by which reception was carried 
out, or the obtained data etc., electrically, and is constituted. These various meanses can be 
constituted by using semiconductor memory, a logical circuit, and arithmetic and program 
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control. 

[0036] (Synchronous-clock occurrence means) A synchronous-clock occurrence means can 
generate a synchronous clock by taking the exclusive OR of a data signal and a strobe signal by 
the decoder 602 by the side of Light Emitting Diode unit. Various signals, such as a blanking 
signal (BLANK), a data latch signal (LATCH), and a shift clock signal (SCLK), a gradation 
reference-clock signal (GDCK), are generable by the timing generation circuit 605 on the basis of 
this synchronous clock. A drive means can supply power to light emitting diode etc., and only 
desired light emitting diode can drive it. When carrying out the dynamic drive of the Light 
Emitting Diode arranged in the shape of a dot matrix, while the selection control of the Light 
Emitting Diode group by which each segment arrangement was carried out with the common 
driver is carried out a fixed period, the desired luminescent color can be obtained by adjusting 
time passing a current with a segment driver. 

[0037] (Storage means 607) The storage means 607 memorizes unit ID which discriminates each 
Light Emitting Diode unit 202. Such a storage means 607 can be constituted by using various 
semiconductor memory etc. Each unit ID may repeat the work which may be made to memorize 
individually every Light Emitting Diode unit 202. transmits setting designation and setting data of 
identification information from a control means side to the 1 st Light Emitting Diode unit 202, 
carries out the one increment of the identification value from the 1st Light Emitting Diode unit 
202, and is transmitted to Light Emitting Diode unit of the next step. By the technique of 
carrying out the increment of the identification value one by one, without preparing regular 
storage meanses, such as a ****** switch, in each Light Emitting Diode unit 202. and assigning 
unit ID. by the control from the control meanses 103 and 203, it is automatic and identification 
information can be assigned. Specifically, the control command for shifting to the unit ID setting 
mode is transmitted to all the Light Emitting Diode units 202 from a control means 607 to 
control occurrence of the picture source, each Light Emitting Diode unit 202, etc. Thereby, each 
Light Emitting Diode unit 202 switches an output selector to the count up mode of unit ID from 
the through mode. 

[0038] Then, the initial data of unit ID is transmitted to the 1st step of Light Emitting Diode unit 
202 from control means 103 and 203 side. Each Light Emitting Diode unit can memorize unit ID 
by which the count rise was carried out one by one for a storage means as a unit ID of oneself. 
[0039] In addition, the through mode is the mode in which these data are transmitted for Light 
Emitting Diode unit [ which Light Emitting Diode unit received ] more nearly individual [ than a 
control means ] control data to the following Light Emitting Diode unit as it is from the 1 st step 
of Light Emitting Diode unit. Moreover, Light Emitting Diode unit does not transmit as it is, but a 
count up mode once receives, and means the mode transmitted to the following Light Emitting 
Diode unit after changing the content of data (count rise). 

[0040] (Comparison means 608) It compares with unit ID memorized by the storage means of 
unit ID and each Light Emitting Diode unit in Hdr section of the data which are ATM packet 
format transmitted from the control meanses 103 and 203 in the comparison means 608. As a 
result of comparing, if in agreement, as data of Light Emitting Diode unit of oneself, a selection 
reception can be carried out and comparator circuits, such as an exclusive OR and arithmetic 
and program control, can constitute. 

[0041] (Light emitting diode) Light emitting diode can use the semiconductor light emitting 
device in which various photogenesis is possible. As a semiconductor device, what used 
semiconductors, such as GaP. GaAs. GaN, InN. AIN. GaAsP, GaAIAs, InGaN. AIGaN, AIGalnP, and 
InGaAIN. for the luminous layer is mentioned. Moreover, the thing of terrorism structure is 
mentioned to the gay structure where the structure of a semiconductor also has MIS junction, 
PIN junction, and a PN junction, hetero structure, or double. 

[0042] Photogenesis wavelength can be variously chosen from a ultraviolet radiation to infrared 
light with the material and its degree of mixed crystal of a semiconductor layer. Furthermore, 
since the quantum effect is given, it can also consider as the single quantum well structure and 
multiplex quantum well structure which made the luminous layer the thin film. 
[0043] The light emitting diode by the combination with the fluorescent substance which is 
excited by this not only with the three primary colors of RGB but with the light from Light 
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Emitting Diode chip, and emits light can also be used. In this case, white can consider as the light 
emitting diode which linearity can be good and can emit light using one kind of light emitting 
device by using the fluorescent substance which it is excited by the light from light emitting 
diode, and is changed into long wavelength. 

[0044] The thing of various configurations can be used for light emitting diode. While Light 
Emitting Diode chip which is a light emitting device is specifically electrically connected to a lead 
terminal, the thing using a shell type, chip type Light Emitting Diode, etc. which were covered 
with the mould resin etc., and the light emitting device itself is mentioned. 
[0045] (Light Emitting Diode unit module 211 and Light Emitting Diode unit group 221) The 
screen where Light Emitting Diode unit module 211 and Light Emitting Diode unit group 221 
constitute Light Emitting Diode display can be used in order to choose many things with a 
desired size. What is necessary is just to specifically, constitute Light Emitting Diode display 
which collected two or more Light Emitting Diode units 102 and 202 as one Light Emitting Diode 
unit module 21 1, when a screen is large. Furthermore, when it constitutes a large screen, it can 
also constitute as a Light Emitting Diode unit group 211 which could collect two or more Light 
Emitting Diode units 102 and 202 to the size of a screen, and collected two or more Light 
Emitting Diode unit modules 211. 

[0046] (Distribution meanses 214 and 224) The distribution meanses 214 and 224 are suitably 
used, in order to perform a distribution of Light Emitting Diode unit group 221 and Light Emitting 
Diode unit module 21 1 with two or more Light Emitting Diode units 202. The distribution meanses 
214 and 224 judge and transmit whether Hdr section of data (ATM packet) which received is 
read, and it distributes to the group and module of which Light Emitting Diode unit 202. 
Therefore, it has the function which distributes alternatively an operation means to read Hdr of 
ATM packet, and ATM packet. Such distribution meanses 214 and 224 can consist of a CPU etc. 
comparatively easily. The distribution meanses 214 and 224 can also be individually established 
with the Light Emitting Diode unit 202, and can also be arranged to 202 in Light Emitting Diode 
unit. 

[0047] The connection which is the physical interface of a signal is a means which carries out 
the serial transmission of the data from a controller to Light Emitting Diode unit, and it can also 
be made to be able to connect electrically using a wiring and it can also be transmitted, using an 
optical fiber and an electromagnetic wave directly. When based on a wiring, it can also constitute 
suitably by using for a connection the path cord which are two kinds of signal lines, the data line 
and a strobe line. Although the concrete example of this invention is explained in full detail 
below, it cannot be overemphasized that this invention is not restricted only to this. 
[0048] 
[Example] 

(Example 1) What used InGaN for the luminous layer as light emitting diode, and the thing using 
AIGalnP were used. InGaN which is a nitride system compound semiconductor made the light 
emitting diode of blue photogenesis. and the light emitting diode of green photogenesis form by 
changing composition of In. The thing using AIGalnP was used as light emitting diode of red 
photogenesis. While Light Emitting Diode chip with which each luminous layer was formed, 
respectively was arranged on a mounting lead, wire bonding of it was carried out to the inner 
lead using the gold streak, respectively. It saw from the photogenesis observation side and 
ellipse-like shell type light emitting diode was made to form by carrying out the mould of each 
Light Emitting Diode chip using an epoxy resin. 

[0049] It has arranged in the shape of a dot matrix, having used as one PEL each light emitting 
diode to which RGB can emit light, respectively on the substrate in which the conductive pattern 
was formed. Moreover, the drive means constituted by the substrate with the common driver 
which is the solid-state-switching element which makes each light emitting diode drive, and a 
segment driver. The semiconductor memory as a storage means which memorizes the 
semiconductor memory which saves the transmitted data temporarily, the identification 
information beforehand prepared for every Light Emitting Diode unit, It connects electrically 
using the substrate and lead by which an operation means to calculate the power which supplies 
the transmitted data to each light emitting diode based on an operation means to choose Light 
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Emitting Diode unit data of oneself as compared with the identification information of each Light 
Emitting. Diode unit, and selected data has been arranged. 

[0050] Light Emitting Diode unit was made to constitute by holding what was connected 
electrically in the package formed by the resin. Light Emitting Diode unit is connected to the 
controller which controls Light Emitting Diode unit through a distribution means. Light Emitting 
Diode unit of a 16 sheet number is arranged in the shape of a matrix, and each Light Emitting 
Diode unit constitutes Light Emitting Diode unit module as one module. 

[0051] A distribution means to distribute data to the module of each Light Emitting Diode unit is 
arranged, and Light Emitting Diode display is constituted. It judges of which line a distribution 
means is Light Emitting Diode unit module with reference to Hdr section of ATM packet cell 
which shows the destination address. According to the destination address of ATM packet cell, 
an output is controlled to an applicable port after routing. If it agrees with its unit ID with 
reference to unit ID shown in Hdr section of outputted ATM packet cell, while reception will be 
performed, the drive means of the back Light Emitting Diode unit which made each data 
calculate is made to drive in Light Emitting Diode unit side. Moreover, when Light Emitting Diode 
unit takes the exclusive OR of a data signal and a strobe signal, based on the generated 
synchronous-clock signal, autonomous generation of a blanking signal (BLANK), a data latch 
signal (LATCH), and a shift clock signal (SCLK) and a gradation reference-clock signal (GDCK) is 
carried out. The display control of the Light Emitting Diode display with which two or more Light 
Emitting Diode units were together put by these can be carried out. 

[0052] As concrete circuit arrangement by the side of a control means, it consists of FIFO (First 
In First Out)501, the control data temporary storage memory (Control Buffer) 507, the timing 
generation circuit (Timing Generator) 506, VCO (OSC) 505, a serializer (Parallel To Serial) 502. a 
coding network (Encorder) 503, a driver 504, etc. like drawing_5 . 

[0053] After analog-to-digital conversion, a control means side receives the digital data of RGB 
(red, green, blue) as picture data for a display, and accumulates the analog data from the picture 
source temporarily to FIFO501 by the control means side. Moreover, the control data which 
controls Light Emitting Diode unit is written in the control data temporary storage memory 507. 
Read-out is performed for control data and the picture data for a display from FIFO501 and the 
control data temporary storage memory 507 to predetermined timing, using as a trigger the 
blanking signal (BLANK) which generates VCO 505 for every lighting period in the timing 
generation circuit 506 which operates as a basic clock. At this time, data are generated in the 
format of ATM packet and it changes into serial data from parallel data by the serializer 502. 
[0054] Furthermore, data strobe coding processing is performed by the coding network 503 after 
changing into serial data. The processed signal is transmitted to Light Emitting Diode unit side as 
a data signal and a strobe signal through a driver 504. In addition, a data transmission rate is 
determined by the basic clock frequency of a control means. Common control data will be 
transmitted the trigger period of a blanking signal, and the blanking signal which receives this by 
Light Emitting Diode unit side, and controls lighting of Light Emitting Diode will be reproduced. 
[0055] on the other hand, as circuit arrangement by the side of Light Emitting Diode unit As 
more specifically shown in drawing 6 , a receiver 601, a decoder (Decoder) 602, the timing 
generation circuit (Timing Generator) 605, the deserializer (Serial To Parallel) 603, the 
comparison means (Comparater) 608, and Light Emitting Diode driver It consists of the controller 
(Light Emitting Diode Driver Controller) 609, an address-generation circuit (ADR Generator) 606, 
a common driver (Common Line Driver) 611, VCO (OSC) 604, etc. the signal transmitted from 
the control means side inside Light Emitting Diode unit — **** — like — it drives 
[0056] The data of ATM packet format transmitted by the data signal and the strobe signal from 
the control means side make a synchronous clock generate simultaneously while they perform 
data strobe decode processing by the decoder 602 through a receiver 601. Various signals, such 
as a blanking signal (BLANK), a data latch signal (LATCH), and a shift clock signal (SCLK). a 
gradation reference-clock signal (GDCK). are made to generate on the basis of this synchronous 
clock in the timing generation circuit 605. The data which carried out the data strobe decryption 
are changed into parallel data from serial data by the deserializer 603. The changed data are 
judged by comparing with unit ID and the comparison means 608 which were memorized 
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[ whether they are various control data and data which are made latched to time sharing for 
every indicative data, and are used for Light Emitting Diode unit of oneself, and ] by the storage 
means 607. 

[0057] If it is data of Light Emitting Diode unit of oneself, it will transmit to the controller 609 of 
Light Emitting Diode driver. Moreover, as control data of common control data, the information 
on the common driver selection address (ADR0:3) is carried, and it has transmitted. After 
reproducing this information in the address-generation circuit 606 by the side of Light Emitting 
Diode unit, decode is carried out by the decoder 610. Based on the data of the common driver 
selection address by which decode was carried out, the common driver 611 is switched 1/16 
period, and a dynamic lighting control is performed. 

[0058] Next, the example of data processing of an example is shown using drawing 7 . Light 
Emitting Diode display uses the dynamic drive lighting formula at the time of 1/16Duty. A format 
of ATM packet consists of common control data and Light Emitting Diode unit individual control 
data, and is determined with Light Emitting Diode unit connection number of stages per Light 
Emitting Diode unit module. In the above-mentioned example of data processing, Light Emitting 
Diode unit of m steps of 16x16 dot matrices is connected, 16 common lines are switched and 
dynamic lighting is performed. 

[0059] The data for one screen of Light Emitting Diode unit are made into 1 frame period among 
drawing, and it is formed by the data of ATM packet format to the addresses (ADR) 0-15. In 
ADR=2, common control data ADR=2 are allotted to a head. Moreover, Light Emitting Diode unit 
individual control data for Light Emitting Diode unit to display makes the light switch on for every 
1 lighting period by the data of m ATM packet formats of a unit 0 to the unit m-1. Common 
control data are generated the trigger period of a blanking signal, and Light Emitting Diode unit 
individual control data of each Light Emitting Diode unit is made to transmit in between to the 
following common control data in a control means side. It transmits by the characteristic pattern, 
and in each Light Emitting Diode unit side, the data pattern of Hdr section of common control 
data recognizes this characteristic pattern, and reproduces the blanking signal of Light Emitting 
Diode. Furthermore the control data of common control data is extracted, the* selection 
information (ADR0:3) of a common driver is discriminated, and Light Emitting Diode lighting 
control is performed. Moreover, the latch signal which latches the picture data for a display of a 
front period by reproducing a blanking signal is also reproduced simultaneously. Light Emitting 
Diode unit individual control data is incorporated as picture data for a display after recognizing 
that it is unit ID of oneself which each Light Emitting Diode unit has. 

[0060] In addition, at this example, after all Light Emitting Diode units' receiving Light Emitting 
Diode unit individual control data for 1 common line period, although the lighting stage of Light 
Emitting Diode carried out simultaneous lighting of the Light Emitting Diode unit module at once 
the following common line period, it may start receiving Ushiro [ Junji ] lighting for Light Emitting 
Diode unit individual control data in each Light Emitting Diode unit. Thus, it can consider as Light 
Emitting Diode display in which large-sized-izing and highly-minute-izing are possible with a 
comparatively easy wiring by considering as the configuration of this invention. 
[0061] 

[Effect of the invention] Highly-minute-izing and high definition-ization can be reconciled by 
considering as the configuration of this invention. To the large-sized display especially arranged 
to a wall surface like Billboard, an effect is large by considering as the configuration of this 
invention. That is, a signal line is reducible by carrying out the automatic generation of the 
various control signals inside Light Emitting Diode unit. 

[0062] Moreover, it is possible to decrease the number of signal lines greatly by performing data 
transfer by high-speed serial communication, therefore — even if the number of Light Emitting 
Diode units fluctuates — the configuration of a connection — small — and it can simplify 
Similarly, since a synchronous clock, a gradation reference clock, etc. can be generated inside 
Light Emitting Diode, the problem of a signal degradation or a radiated noise is avoidable. 
[0063] In order to transmit the picture data for a display in ATM packet cell, even if the bit 
length of data changes, it does not generate but data-bit length is made as for increase and 
decrease of the bus of between a controller and Light Emitting Diode unit or between [ Light 




Emitting Diode units ] to adjustable with the same interface. Therefore, also irt the system by 
which display gradation level is different, it can correspond flexibly. 

[0064] Each Light Emitting Diode unit can be provided with various data, such as brightness 
amendment data, as unit individual data with the same interface other than the picture data for a 
display of Light Emitting Diode. Since unit ID is assigned, an independent lighting control of each 
Light Emitting Diode unit can also be performed. 

[0065] Since the picture data length for a display of Light Emitting Diode unit individual control 
data can be made adjustable, the lighting technique of Light Emitting Diode display is easily 
changeable. Specifically, the drive period which carries out a dynamic drive can be flexibly 
corresponded by controlling the selection information of a common driver by the controller side. 
[0066] Even if the control circuit of Light Emitting Diode unit changes, it can correspond by 
changing the control class of control data, without changing a signal interface. That is, the grade 
in the functional side of Light Emitting Diode unit can be changed, without performing an addition 
and change of a signal line. 
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- y h 2 0 2 © h». jjMTfflJW. 
j6*r«Hl*fc0C!>L ED©SWS®£fr-e5*-*«*Sfc 

Jfc*^fflWf-^H#LEDaZ7 h 
2 0 2 © L E D^fl-Jf^&tf tSfflt^ mm?n y ?<D 
LED© F7-T AiWWRtf L EDa^7 h 2 
0 2rtgB[Hl^©ftiJW^<i:^ : f5^<i:fcT^^o 
LED1Z7 HBOTftWIIx— ^*^tTATM^^y b© 

e o p mtm^— $ (D$k7 ^ & 7 * -> a > 

[0 0 2 3] Rmftm?*— ^li^LEDa-7 h 2 0 2 
TS{f ®S$rfT 5 L E Dar -y HHSUMIBt*-* tt 
Hd rg5©^.^-7 h I DX'^Lfc^— ^O^LEDa 
= y h 2 0 2 T3flMflH£fr3 . L E Dl^7 hfflg'JfrJ 
«f-^«LED^7 h^i?3-—)\s2 1 l^fC&l^T 
S*LEDaz-7h2 0 2 0«:»»(Bai$-e:ntt«fcVi. 
fciS, «lfc© L EDO." -y h 2 0 2 jWSSttSttTiS 0 . 
^tfffll^fOLEDaz-v h2 0 2 ©<£-2t^kT-5 
WLEDa-7 HB8'J«IW7 ! -^o**<Bl"r 

[0 0 2 4] 02l:HLEDa^yh2O2)5^hiJi? 
X«l:E5>l§n-Offl ; Eya-;i'iLTLEDaZ7 h 
iya-il-2 1 1 £#tj&LT£>3. #LEDaz 
•7 bt^a.—JV2 1 l**M»:iB«L— OO^Jl'-^tL 
TLEDaZ7h^H^2 2 l^ifJLTS)^ &L 
EDa-7H^-^2 2 1, LEDar:7h ; &ya- 
;U2 1 l^LEDa-7 h2 0 2^mm^X\zmCX 
akmv— 7, 2 0 O;^©^— hD 
-52 0 3 €^ bT^TI. L E DS^gf $M LT 
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*-S>. #L EDaZ7 h 2 0 2 ©ty*a-^-?»&L E D 
=L~y ht-^a- ;l/2 1 1 ©^U-ytC*f L^-^^-S- 

n-en$ME-rs$HB#»2 14.2 2 4 l e 

[0 0 2 5] ^SB^S2 1 4«ATMA°^r-y b-£)l<T~$> 
Z>&mWl®'r— ^©Hd rgBW^Evi— I D£#8gL 
iSnLEDaz7 htya-M^-f-f >^ttffl 
^75. #CR©*M3#&2 2 4TftS$iJffli7 J -^©Hd 
rBR©3.— y h I D£#RB LKST&L E Daz -y b'v 

©;i^— f-f yvym&'fjo. — ^. l edo.- -y h 2 0 

2<BiJ-Cttft®*'JffllT r — iS'^SWLL EDn.--y h 2 0 2 

[0 0 2 6] LED^-— -y hfflSUfiiJW^-^fcL 

EDuL- -y h 2 0 2 ©ZL~ -y h I D^AfcflSl^tCSfl 
L-fMfPx— ry-tCfiEoT. L EDi-7 h 2 0 2 Sr^frJ 
^PTS. Kjil5fe©7' K l/^SSt^-y I D, =£i?3. 
—)l I D^OL->y h I DfiLED*^g©n> hD— 
^2 0 3fiteff ■5^t*»T*S. 

ttTL E Da-7 h 2 0 2 fi'JT^a^ P y tm^ts. Z*. 
[0 0 2 7] (ATM/^7 h»iC©f-^ 10 0)* 

mw\zm ^ f»n5ATM/^7 h^s©^— * sfij^-r 

S^tfCiO^ #LED^.Zi-y hfiiJTffiS:{Ci7P-y^m 

LEDIZ7 h £fE»j3 i*&±fe^-* «->£©f£^fc: 
^SC (Data/StrobeW^kTj^lO BlC^-fk*^ 

[0 0 2 8] ftWJ:ATM/^7 Y^)V<DV^—^y 
h0iJ^0 3(C^To H3{C«, tfc^-y^lfel^* 
FlyXSr^-T THdrj gp<h, r-i'SPt. ^ 
^■•yH©*IT^*r TEOPJ SSO 3-3©ffl»*ffl*^ 

EI4{C^LTa&-5o 
[0 0 2 9] «A»i*«^K*HT, 1t»©LEDO.- 
7h^-^2 2 1, lt©LEDa^7h ; eya-il' 

2 i i&oqtgc©LEDn.-.y biz£ vffii&znzm 

Hd ra5tc43ViTLED7 :: -i'X7 F ^'f ©^;l/— 
^S'J-rS^SiJH^t LT 9)V~? I D, LED^-y h 
tya-JPS^iltS^ya-JI/ I DWL EDi" 7 

•6. Sfc. gillTSy ; -^©g|5»«LEDn---y h 2 0 
2 I*]© K y h». j*<T«»i, L EDOL- -y H2 0 2SI: 

-pJ^&zm^mti ATM A° 7- -y h©-y-< XSr#^»dfiJ 

[0 0 3 0] Ztl*>. feiH^fe© 7 H ly X « L E D 




4»6I*t5ui*«T*5. *^ffll!Mft'5 s -^tt, LE 
Da=y h 2 0 2 © F y MR, 

[0 0 3 1] |?|«K:fWll5*— i^tt, SLEDJ.— 7 h® 

l e d j6OTt*&t«Hfl"ii*, p vvottmm 

36. LEDK^AlllWLEDa-y hlalSSroftiJP 
LED^^>^>ifmm\t^>bo-y2 0 3«T?Bfj£ 

[oo3 2] mm^WL 103, 203) mowi^ i o 

3, 2 0 3l«lT-^^LEDa-7 h 2 0 2&®\ 

wrssww^-^sL EDn^y h 2 o 2 fflcesrr* 

*>©T"$>£. LfctfoT, VtmV—X 2 0 0 tffiitKfif 
5. m«3fcLKl#tf£L t*ftgi^DVDSi/it> 

scdi*«x— ^**jffl-rs*&, ^n<=,©£ie^©t>© 
»;-x2 o o tbxiftttix-^sftiffli^ai o 

3, 2 0 3<HijT§ttIfcr) AD (7^P^ to xv^;!/) 

SE»-rs. iw»fai 03, 2 0 3^'rgb© 

Jl/f-^£LEDa-7 h(BiJ2 0 2 ICifi«e2|-r* C t 
[0 0 3 3] fMffll#®fflJl 0 3, 2 0 3*>e.LEDaz 

h#j2 o 2 Kesisns^-^w^-f s >y$r©jffli-r 

1 e D©j£<T£*fl0rr* ^ >*>^fc d 7 ^ 

©10 3, 2 0 3*^LEDa-7 h£Ol/— :/2 2 1 £ 

(D^mmm^\zLED=L~y 1202 ziiizm\z«tm 

•y h^eitS^tCiOLEDazy h#J2 0 2T§ 

[0 0 3 4] (LEDrL~-y h2 0 2) LEDa^7 h 

2 0 2(1 5Bt^-f*-F*H* hVb'Jy^Xtt&t* 
2M±<Dm&.mm^Tl&&L-?2>Z.iii!)t-T?&2>. LEDf 

-< z~7i"<\zmm-r «ah RGB^nf 
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n«Jt^r«6tt«>E^-f h* 1 iii^iLT 1 6 

& s. 

[0 0 3 5] JHRJiKKW-SnfcEtttftlBat^ 
L EDa^7 h5 i -^T*«llt* ! M€-r-&Jt«^a. 

v\zm&T%^t>*m.m-T%WM^WL j $>nt>ti 
re?-? \zm^~zmm>7 p y ?m^ : £%<k-rz>mMP 
uvv mn^^mu a tmm.mzmm. $ tm^nx 

*«»fflai£«£fijfli-r<& c: <t ic ct r>mj8.rz> z. lwt* 
#s, 

[0 0 3 6] mmtn-yf&tk^®.) mm?nv?5£ 
LEDaz 7 h«®«^»6 0 2Tt-^S 
£ x h p-^«^©#fmw^rSfa^ <h -5 £ <h (' J; o 

Py^*><hlc:7*^>*>^{i^t(BLANK). 5 s — *7<y 
^fM^ (LATCH) , ~>7h>7U-yVm^ (SCLK) ^PgP* *P 
fn-ypfm (GDCK) ft 2 (D&mm^&f -f 5 >^£(fc|3| 
g&6 0 5 (CcfcD£j&T-5 ffift^tt. 56 

xy-i*- Ftzinznii&w&isTffiw.cDftyty^*- 

E«bife:LED*^-1'^-5»y^rabS-&.6*&, 

h* =7^n—\Z£. <0 bffiWZnfz L E Dfp$r- 

[0 0 3 7] (12®^g:6 0 7) Gltff 6 0 7tlt 
&LEDar 7 h 2 0 2 *SK»]f S3.— y h I D£!Htfe 

mw-^^)ti.a^mmn>z\ii\z^-oxmm-^z\iim 

T^-S, SazyMDH ^LEDaz^ h 2 0 2 CT 

IEOIS^S^St-^^SI ©L EDa-y K2 

0 2(C^Lfe^L. SlOLEDaZyh2 0 2i>6O 
»S'J«*— Oi' >i7 ij ^ > h LT^K© L E Da- h 

<7'J^>h-rS7jJ*T"«, 1^0LEDa-7h2O2 

1 D^f"JDSTSCi:/<£<$iJtJP^ai 0 3, 2 0 3«>6 

2 0 24f*««T*«ifl?a6 0 7i5^az7hlD 

->y h2 0 2(C*tLTe^TS„ ^niCiD^LEDa 
->y h2 0 2«ffi^J-t^i7^^x;P- ; E:-h*^^,ZLr:y 




[0 0 3 8] ^<D'&. fflm^&l 0 3, 2 0 3fflfrt>3- 
h I DCO^^-^^lSSCDLED^-y 1-2 
0 2 {'UgjUTS. SLEDary h«W^*^>hT^ 
y^n/ta.--> h I D<£g^OO.-7 h I DiLTtett 

[0 0 3 9] X;i/- ; E-KtttfW»#a«t:OLE 

Slgg©LEDar:7 hi^^OLEDazi/ h'v?- 

IC^OLEDn.--;, K^lit^-K^f^. 
[0 0 40] (Jtfe^g6 0 8) Jtfe¥©6 0 8 tttW 
W11 0 3, 2 0 3fr£>&mZnrzATM/*'rybte 
STibSf-^OHd raR»3**3.= y h I Di#LE 
Dzi=.y b<Dm»mm\Z.tB»iEtlit3.— *y h I Dtit^ 

-ts. jt«u&iB*. -^ESrrntfi6<oLED3.-y h 

[0 0 4 1] (%7t^< F) 585t^ Ktt. « 

* (D^yttmmt^m^mym^ mt z z. 

3„ M^fiLTIJ, GaP, GaAs, GaN, 
InN, A1N, GaAs P, GaAlAs, InGa 
N, AlGaN, AlGalnP, InGaAlN^ci' 

*»#ffliIt)M I Sg^r, P I Ng^PNi^^t 
[0 0 4 2] ¥g#@©#m>^©^ifl^CJ:9fg}ftfc 

[0 0 4 3] RGB©3Jg(fifcttT&<:, LEDf 7^ 

fre><Dyttz.ti\z&v)ti)&t£ nmy??z>mytym t. ©a 
fc^y-r k £■?%> z. t *«t # *. 

[0 0 4 4] fgfty-f^-Ffct, «*©»«©*>©*# 

^ 3t* T-t © t> © *fi J ffl f 5 t> © am vf ■=> n 3 . 

[0 0 4 5] (LED3.Z7 htva- JU2 1 l^L 
EDa-y h?)l>—-?2 2 1) LEDaz 7 h : Eya- 
;U2 1 lRtfLEDaz7 b?)V— ~?2 2 1 «, LED 
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LEDJL~yM 0 2. 2 0 2 &1ftft&ti> 
ZiLEDf-<X^K?;lO0LEDaZ7 h^a— 

;u2 1 1 iLT«smitfj:t». w^^imm^m^. 

LEDaz7M 0 2, 2 0 2 £iS®©;*:£ 
a3re«**«>Tfc£v>U LEDX17 h^Evj.-JU 
2 1 1 saSS^J&fcLEDi— »y h^;U-^2 lltL 

[0 0 4 6] (#82^©2 1 4, 2 24) #R#»2 1 
4. 2 2 411 LEDaZ7h2 0 2*fSfeofcLE 
DZL--v h^J|/-y2 2 l^LEDa-7 R->a-f 
2 1 l©^«E*ff5fc»K»3aifcfflV»6nS. #W» 
2 14. 2 2 411 gffLfc^— (ATMAt7 h) 
OHd r ffi&m.&-H<D LED h2 0 2 0^-7' 

56, ATM/t^r hfflHd r^t^f fgtAT 

#BE¥©2 14,2 2 4ttCPUfc£TJttfcM«¥fc* 
^T«)^<J:^T€--5o #123^8:2 14, 2 2 4SLED 
a'7h2 02 iflgiJiCtSlt-S^t^T^^LLEDJ- 
z:<v M*]2 0 2 »CgBa£it& ZLtfcT^o 
[0 0 4 7] if Oftl-f >^7i-^T*5gil|!(l 

SiifeTfl., K*fc«fc*«^. SMSffiSfcttT*— 

[0 0 4 8] 

[§H«S0t|] 

(Hilfiffl 1 ) mtV't F i: L-TfBfcH ICInGaN 
SfflWcfeOt, Al Ga I nP£ffl^fc*>©£-fOTb 
fc. SfcW5Nb£*»¥3*#T»* I nGaNIt I n© 

«ife%7t©^7 , 6y-r^--F<h^^$-&fco A 1 Ga I 
n P*fflVifct><0tt*fi»3tO5fi^-1'*-Fi:LTfiJ 

h, v>>h • ij — F±^E«an*t*»c^**fflv» 
[0049] #*tt^^->*«»i«snfeas«±fcRG 

Th'7hVMJ7i?X«i:EiU;. 




mts&ti&mmmm* &m-znrc7 : -$>$ : -mmz&i¥ 
titmL&<b<DLED=L-y b^-fzmiaifzmm^ 
[0050] «awKifiSR*nfct>o*»reT^sn 

UWSS-ltfc. LEDa=y HJLEDa^y htlMt 
LEDa~7 h«l 6 &§fc<DL h#*"? F D £ 

xmzgimzn— -d^^v^— )it ltl EDa-^ h 

[0 0 5 1] §LEDa^7 F©*:^— MZjtfLy 1 — 

#K#©«i|Slt$teTFl/X£^ATMA^-y 
h-feJK7)Hd rgB£#RBU £*©fir ©L E DP." y b^ 

MSfcT b'ux\z&-iT)i<-T-< >tr&. h^m 

j]*Um-?Z>. LEDJLZ7 h{B'JT«m*$nfcATM 
A^y N-fe;l/C0Hd rgCfC^^tlfcJL--/ h I D£#J$ 
U S»<D=L~y b I Di-grgcTtl^Sft^S^ff^ £ 
#tC&x-*£l1ll?£-£fc&LED:x-.y FCDBf&^ft 
W^t5„ 3cfc. LEDP-P.-;/ btf^—ffmtX 

bn-7m^<D$m$>&>mm&tz>z\iiiz£^T. 
urttcmnz u yzmmz&^xzf? >*>?m^ 

(BLANK) . 5*-*7y^{§-f§-(LATCH). i/ybZay? 

im (sclk) d y 9 (gdck) * g **£/£t 

*. iftsciOLEDa-y h^stai*^bsnfc 

[0 0 5 2] SH»^g!flJ©JW*:fl9llIB*j«i:LTW. HI 
5©#n<FIF0 (First In First Out) 5 0 1. ftJfPx— 
i?— BtfBti^^U (Control Buffer) 5 0 7, ^-f5>^ 

(Timing Generator) 5 0 6, feii§g(0SC) 5 
0 5. mW.Pmm$B (Paral lei To Serial) 5 0 2, {? 
mtm& (Encorder) 5 0 3, F 5-f A 5 0 4 fc 

[0 0 5 3] ftW^gfflltt. BMky-^&oT^-D^ 
x-iJ'^T^-D^/xv^;^^, RGB (#£. 4» 

S»»D. ftiJP¥©fB'lTFIF0 5 0 1 (C-B#WtC#«-r 
*o LED^L-y H&WUcrs^JWT 1 — ^W, ft'J 

If-^-^Bfit^tU 5 0 7{C»^iX^T*3<. 3£jg 
§§5 0 S^m^PUyftlsTmifrtZ?^ 5 
IhISS 5 0 6T^JT«Ml#Kl«*T*^7>^>5 r «^ 
(BLANK) ^hU^/tlT. <W»7*— ^Rtf&iSfflBMft 
x— ^Sr^ro^-f 5>^T?FIF0 5 0 1 isitflMW-r— 
^— BtaEtS^^U 5 0 7/O^M^ttlb^ff Po Z\<D9%. 
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502 izxM.m^—ffrzw.m^—zizm&z'tfoo 
[0054] zziz. 

5 0 3Tf-^X r-P-y^<t:5affl5rfT5o 4&3£n 
fcffi^tt, K7-fA5 0 4*ifrbT7 ; -^«^, 7. hD 
-^ft^tLTLEDP-P-y hM^MEaife. f* 

nz>o Pimmmy ! -^itzf^>^>crmn<Dbu^mm 
xmmzn, led^-7 bmx'z\n^mvLED<D 

[0 0 5 5] flfl^T, LEDO.-^ bMCD&l'&ffif&t L 
T. «fcDA#:WK»0 6tC?r?-r*IK U->- A— 6 0 1 , 

(Decoder) 6 0 2, ^-f 5 >^£fifcH]gS (Timin 
g Generator) 6 0 5, fiM#l^!&§§ (Serial To Paral 
lei) 6 0 3, tiM^Wt (Comparater) 6 0 8. LED 
F^-fA— 3>hD-7- (LED Driver Control le 
r) 6 0 9. TFUX^lHjgS(ADR Generator) 6 0 
6. 3 ; E>h , 7-1'A* (Common Line Driver) 611, ^ 
Jg§g(0SC) 6 0 4U£XMl&-$nX^Z>o L E D3.-7 

[0 0 5 6] *W#a#J*^x-^fS^S^X hP-y 
A-6 0 1 £;frLTtt^§§6 0 2Tr-^XhD-^t 

^ms^fifp tmzmmizmmz u y ^t^a**. 

£©ra»l*a:y*Sfc£fc:^5>^£j*lHB»6 0 5T 
:?7>*->^«# (BLANK) . ^-^^-y^ft^(LATC 
H) . ->7 h ^ P y i7 ff i§- (SCLK) ^Pgil8««P£ D^P 

<<a)ciofc£©#sra*££j*3-e-*. ^-^xhp-y 
mm?-?. gbKx-^ zrtm^fijic^u/^a-e-i s 

CDL EDaz 7 McfflViSnSx-^^g^SEK^a 

6 0 7 KE«anfcn--y F I D£j£>R3M£6 0 8 Tit 

[0 0 5 7] g"b®LEDPLP.y FC^—^T&fttfL 
ED K7-f A— <Z>P>Fo— 7— 6 0 9f'teigT-5. S 

(ADR0 : 3) ©ffi$g£*tf±TjttiLT 

6 0 6Tf9£Lfc©SaH§J86 1 OTI^^S. «^ 

$ nfc p * > f 7 -f ;^a*? 7i«wor-* t astJv » t 

P ; E>F^'f/N*6 1 l€rl 6»©lTOTMx.^-f7- 

[0 0 5 8] ^IC. *Sg«sj©7 : -^^S^J^ia7^fflVi 
T^To LEDS^glHl/l 6DutyP#©y-1'^-5^ 

-v h «, ^eiisowT*— ^ <t l e d p-zi y b mwrnm 

T—frXfflf&ZftLEDZL-y b^^.—)VhtzK)(D-L 




^JTttm^©l 6XI6K7 hVhU^i/XCDLEDrL 

[0 0 5 9] 04", LEDa-7 
£ 1 yU-Ammiih. (ADR) 0^<=>1 5 

ADR=20f^, $fegg{C*ii$iJH^-^ADR=2$ 
iBT-5. SSnLEDar7h»OLEDar 
>y hOSiJftiJfPx— $tfra.-y hO^&a^y hm- 1 <7> 

*T£-&&. mm^mM-eimmmw^-* £^ > 
EDrL-. y vmmm?-9*K<»w-mm?-$it-T: 

A^->«#*©A°^->TitmL. #LEDaz 7 h 
filJT « £ <Drt# — > £§gl& L T L E D © Zf? > ^ 

-*£«JttiU 3t>H7-f /\*©jlMK1if*fi(ADR0 : 
3)£f&S"JLLEDj&ff$ffl£fT5. £fc. ^7>^> 

[0060] *mmm-ciZLED<D&tTmmiti 

EDa- 7 h^E-^i-;!/^— ^(C|SIBt*tT$-a:fe^ =§• 
LEDar 7 htLEDaz 7 hPSiJf&ffl^-^SrSffi- 

tT-s z. t-c-itnmmmttmu-eTKmit^mmitA^ 
mn l e Dmmmm tt -s - <t#n?# 5. 

[0 0 6 1] 

i:iSiilK'ft<i:*ta55i$-a-^c:i^T#-5o «rfc. fcf;i^ 

[0 0 6 2] Sfc, FS3*->UT;l.ffi«T^-^te^*ff 
©^Sr/hS^^ffifflSfk-r^cii^T^S,, IwHHtc, 111 

[0 0 6 3] ^ffltt^— ^^ATMyty-y hir^T 
7tLEDaz7 hF^LEDa-7 hF^|W|±TCDAJX 
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[0 0 6 4] LEDWft^ffl^x-^WfdJtC. WffifcS 
IEx— ^ & ifffl^ (D?—*? £|p| — f >^ 7 i-XTl- 
•y hiBSiJ^-^tLT^LEDO-^-y MdS{Hr?-£ ^ £ 

[0 0 6 5] LED1Z7 hfflSiJSiJffllx-^O^ffl?* 
^-^fi^ oJ^tCf * £ i^T^-Sfc* L E 

K^-f /N*©a^«^SiJW-r S CI i fc J; 0 

[0 0 6 6] LEDa-7 hro^JfflleJgS^^oTt), 

^3grS'iT^T2.c:i:^T^«)o BPS. mW& 
oigin^MSrff -5 c: t^c< l ed ol- y hoiSBt 

[0H©««&I&BJ1] 

[01] hi a, *mn<DLEv^mm<DW&:mwm 
[H2] 1211 fm©*^Bj«LEDa^»^-ri« 

[0 3] i3H, *^(CfiJffl$tl^>x-^^^l$iBJ 
[04] 04 (J, *^©LED^gffi^lJffl$nS 
[0 5] 0 5tt, *^B^©LED«^gBiC*iJfflSn-5 

[06] i6ii, *mmzmmztiz>ATM/^y hco 
-y-'f i7;u«it#ij^^-r^0ir*.'S„ 

[0 7] 0 7 (C*%BJiCDffi«)7jffiSmBJt--g»1iS:WiiBJ 
0T&&. 

[0 8] 08{C*^BJ<i;Jt^(7)fe^^-rLED^^ 
McO^SWIKBJ0$^-ro 
[^©IKB^] 

1 0 0 • • • ATM/1^r-7 h^S©^— ^ 
10 1- • • LEDf-fX^K 
1 0 2 • • • LEDa-7 h 

1 0 3 • • • m'M^& 

2 0 0 • • • X 

2 0 2 • • • LEDaz 7 I- 

2 0 3 • • • zl>hD — 7 

2 1 4, 2 2 4- • -mttWt 

2 2 1 • • • LEDazy Y*f)\s—-? 

5 0 1- • -FIFO 

5 0 2 • • • ws3m®m 

5 0 3 • • • ^fblHlgS 
5 0 4- • • K^-T A* 



(9) 



• 
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a n c: . 

O U D 




D 1 U * 




c; n A . 
DUO" 


• ^ ^ y 3E/JxlHJittj 


fill. 


• • —i-tr ^ P / ^ 


c: n 7 . 


• • — i y p o ^ / * y J 7 


fi 1 o . 
O 1 Z ' 


• " L. n, L> r y P x p U »y s/ -A^/K^if 


0 U 1 


. . \/ s — /\ 


o u l • 


• " L, fc, U^TTCgS tm 


c n o . 
O U Z " 




q n o . 
o U Z • 


• .T E? "T\ ~i — 

* • LC/.U-L— P 


6 0 3 • 




8 0 3 • 




6 0 4- 




8 0 4- 




6 0 5- 
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